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  Abstract 
 
In this study we trace university graduates’ labor mobility when entering the labor market 
after graduation. We examine to what extent such mobility is determined by regional factors 
of the university region, personal characteristics of graduates as well as their field of study. 
Our analysis is based on a large-scale dataset of labor market mobility of individuals who 
graduated from 36 German universities in 2007. Our results suggest that graduates are less 
likely to leave metropolises and that regional labor markets influence mobility. Further, field 
of study and individual willingness to be mobile, as indicated by prior mobility from school to 
university and mobility during the studies, impact mobility when entering the labor market. 
These results indicate that both regional and individual factors influence graduate mobility. 
Moreover, by applying a two-stage model approach we find that mobility is mediated by the 
probability to find regular employment. 
 
Keywords:  Regional Mobility, Regional Characteristics, University, Graduates, 
Employment, Labor Markets 






1)  Internationales Zentrum für Hochschulforschung (INCHER) 
2)  Institut für Volkswirtschaftslehre: Fachgebiet Allg. Wirtschaftspolitik 
 
   1 
 
   
1.  Introduction 
My prom night is over! So, where do I (want to) go after graduating from university? Many 
students around the world ask themselves this question when completing their studies. The 
consequences of the answers are manifold. Regional labor mobility of graduates – when 
entering regular employment after graduation – is of great importance to both leaders of 
higher education organizations and regional economic policy-makers.  From an economic 
perspective universities are demanded to contribute to a region’s innovative capability (e.g. 
Faggian and McCann, 2009; Aula and Harmaakorpi, 2008; Cooke, 2002). Therefore, policy-
makers assign universities the role of economic actors in the sense  that  knowledge is 
transferred to the private sector and a highly qualified workforce for the region is educated 
(Srinivas and Viljamaa, 2008; Cohen et al., 2002).  Moreover,  in many countries funding 
systems for academic institutions require states to provide a large fraction of the funding. 
Thus, states may either suffer or benefit from, respectively, the relative outflow or inflow of 
university graduates  (Bound et al., 2004).  Thus,  geographic and cross-state mobility of 
university graduates when entering the labor market is of crucial importance for the design of 
economic policies for regions (or states) and the location planning of universities. 
It is widely acknowledged that regions benefit from investments in higher education 
and research (see e.g.  Abramovsky et al. 2007; Rondé and Hussler, 2005). One of the 
benefits from higher education is the knowledge transfer from academia to industry. 
Graduates are thought to increase the qualification level of the regional labor force and to 
apply their knowledge and skills to the local firms (Chatterji, 1998). In doing so, graduates 
may strengthen the absorptive capacity of the private sector and, thus, lead to improved 
innovative and economic performance (Fritsch and Slavtchev 2007; Kaufmann and Tödtling, 
2000). However, the latter rationale assumes that a substantial share of graduates remain in 
their university region after completing their studies. As this  is not always  the case mobility 
patterns of university graduates have recently received increasing attention in    regional 2 
 
   
economics and economic geography (Venhorst et al. 2010; Hoare and Corver, 2008; Smith 
et al. 2000).  
Previous evidence provides mixed evidence on the share of graduates who remain in 
their university region after finishing their studies. Several studies detect that labor mobility 
among university graduates is relatively high (see e.g. Bound and Holzer, 2000; Groen, 2004 
for the US; Hoare and Corver, 2008 for the UK) while other studies show that mobility of 
academics is relatively low (Stephan, 2005; for doctoral students in the US; Belfield and 
Morris, 1999 in the  case of British graduates).  Furthermore,  prior  research  on graduate 
mobility suggests that the likelihood of graduates moving from one region to another may be 
influenced by various determinants including individual human capital (Faggian and McCann, 
2009; Groen, 2004), previous mobility (Belfield and Morris, 1999), as well as characteristics 
of the university region (Hansen et al. 2003; Korzycki, 2001). However, as most studies focus 
on specific groups of graduates – e.g. alumni of a specific region or of a specific field of study 
– our knowledge on the extent of graduate mobility and determinants of labor mobility is 
insufficient.  
The present  study aims  to contribute to our  understanding  on  determinants of 
graduate mobility by investigating the relative impact of regional economic characteristics – 
in comparison to graduates’ individual characteristics  and  their field of study  –  on  labor 
mobility. Combining  previous  empirical findings and theoretical works on graduate labor 
markets we derive an empirical model of determinants of mobility patterns. We, then, test this 
model within a large dataset of over 10,000 university graduates from German universities 
who completed their studies either in winter term 2006/2007 or in summer term 2007. Of 
these graduates we regard the first employment in regular jobs taken not  later than 
December, 2008.  
Our results suggest that labor market prospects for highly qualified employers in the 
university region significantly affect graduate mobility. Further, previous mobility (i.e. from 
school to university) is positively related to labor mobility whereas graduates from universities 3 
 
   
in metropolitan areas are less likely to move elsewhere. Finally, female students tend to be 
more mobile while graduates with children are less likely to leave the region. 
The remainder of the paper is structured as follows. Section 2 provides a literature 
overview on factors influencing graduate labor mobility and a two-stage-model capturing the 
different determinants. In section 3, the data and the empirical approach are described while 
the results of our analysis are discussed in section 4. Finally, section 5 concludes our study.  
2.  Determinants of graduate labor mobility 
In general, labor mobility is found to increase with qualification (Lehmer and Ludsteck, 2008). 
Thus, some studies detect that a substantial portion of university graduates is employed in a 
different state than their university is (e.g. Kodrzycki, 2001; Groen, 2004). Yet, some studies 
detect contrary results indicating that graduates from universities tend to accept a job within 
their university region, if possible. Stephan et al. (2005) i.e. provide evidence that U.S. 
doctoral programs comprise large groups of regional university graduates. This finding 
suggests that doctoral students tend to work at their home institutions or home region. 
Furthermore, immobility appears to be especially pronounced among founders. 
Entrepreneurship studies in different industries provide evidence that the majority of 
entrepreneurs found new companies in their (at the time of founding) present home region, 
indicated either by living or employment (e.g. Figuereido et al., 2002; Dahl and Sorenson, 
2008). This finding also holds when concentrating on academic entrepreneurship, exclusively 
(Slavtchev and Heblich, 2010). A recent study by Martin-Brelot et al. (2010) shows evidence, 
that the 'creative workers' in the main European metropolitan areas are much lesser mobile, 
than expected.  Yet, most of the above sketched studies focus on particular aspects of 
mobility while only few studies provide a comprehensive analysis of mobility comprising 
individual, regional and institutional indicators that might affect mobility patterns.  In the 
following we provide a modeling approach that enables us to investigate the impact of 4 
 
   
regional characteristics, as well as individuals attributes, on mobility patterns in a two-stage 
model. 
•  Determinants of graduate labor mobility: A modeling approach 
An analysis of graduate labor mobility must account for several factors. On the one hand, 
individual factors may shape the willingness to move away from the home region. Some 
studies stress the importance of individual attitudes towards mobility (Schneider and Meil 
2008, Hansen et al. 2003). On the other hand, regional labor markets and subject of studying 
may influence the likelihood that graduates find a job locally  (e.g. Venhorst et al. 2010, 
Hansen et al. 2003)  
We review existent literature on determinants of labor mobility among the highly-
qualified workforce  and derive  what determinants are expected to shape the decision of 
individuals to accept jobs outside their home region. Our model specifies that   
𝑀𝑖 = 𝑓(𝑅𝑖,𝐷𝑖,𝑆𝑖,𝐸𝑖)        (1) 
where 𝑀𝑖𝑗 denotes the individual labor mobility of indidual 𝑖 who graduated in region 𝑗 which 
is modeled as a function of regional characteristics of the university region (𝑅𝑖) , socio-
demographic characteristics of individuals (𝐷𝑖), idiosyncratic studying specifics as field of 
study as well as studying success (𝑆𝑖), and employability of individual 𝑖, denoted by 𝐸𝑖. 
Thereby, we account for the fact that employability of individuals, in turn, also depends on 
study characteristics and socio-demographic factors of individuals  
𝐸𝑖 = 𝑓(𝑅𝑖,𝐷𝑖,𝑆𝑖)          (2) 
Investigating mobility patterns in this two-stage analysis allows us to disentangle to what 
extent regional economic indicators impact mobility patterns directly or indirectly (via their 
influence on employability). Moreover, such a two-stage analysis also allows us to identify 
the relative importance of regional characteristics –  compared to socio-demographic 
characteristics. In the remainder of this section we derive from existing literature why the 5 
 
   
explanatory factors in our model are expected  to influence labor  mobility of university 
graduates.  
•  Regional attributes of the university region 
It is often argued that labor market mobility of graduates is likely to be affected by the 
attributes  of the university region.  Previous studies on net flows of graduates across 
university regions indicate that metropolitan university regions typically attract a larger share 
of university alumni. Regarding the case of the UK a recent study of Hoare and Corver 
(2010) provide evidence that a large share of graduates are employed in the London area. In 
fact, the latter study shows that London is the only area that gains a surplus of university 
labor, Yorkshire –  containing  Leeds and Sheffield –  has a balanced in-  and outflow of 
university graduates whereas rural areas record a deficit of graduate employment relative to 
graduate education. Tracking labor market mobility of Pittsburgh graduates Hansen et al. 
(2003) indicate that the Pittsburgh area is losing a disproportionate number of graduates, 
mostly to neighboring states. Empirical analysis in the aforementioned study by Hansen et al. 
(2003) suggests that an improvement in the overall performance of the regional economy, 
indicated by availability of jobs, reduces the likelihood that graduates leave. Moreover, in a 
sample of economists with doctoral degrees in the US, Davis and Patterson (2000) find that 
nearly two thirds of graduates leave their university regions in order to work for their first 
employer after receiving their doctorate. As this results is stable over time the latter study 
concludes that  some areas (as Washington D.C. in the case of the economists) are 
responsible for educating a relatively large share of graduates needed on the national labor 
market while other regions benefit from the “import” of an educated workforce needed for the 
local demand (as the Southern states in the US in the case of economists). Moreover, the 
regional importance is also stressed by a recent study of Dutch graduates (Venhorst et al. 
2010), which finds evidence that higher unemployment rates of highly educated stimulates 
migration from peripheral university regions.  6 
 
   
While providing evidence that regional factors, as employment and labor demand, 
matter previous studies also acknowledge that there is mixed evidence on the relevance of 
regional factors. Analyzing college-labor mobility across states in the US Kodrzycki (2001) 
finds that six of the ten states with the highest employment growth  have the lowest out-
migration rates. This finding is in line with the aforementioned argumentation. Yet, the same 
study also finds that the unemployment rate is not significantly related to cross-state 
migration rates. This finding suggests that it is difficult to predict cross-state mobility, possibly 
because of great state sizes and the high  variance in state size.  Yet,  in view of the 
aforementioned  literature,  we  did include regional characteristics of the university region, 
denoted by𝑅𝑖, as an indicator of regional labor mobility.  
•  Socio-demographic characteristics 
Apart from regional characteristics the decision where to work is likely to be also driven by 
personal preference, so that idiosyncratic personal characteristics may significantly shape 
mobility.  One important aspect thereby is  the general willingness  or preference  to move 
across regions. Since individual willingness to move across regions is scarcely included in 
most data sources from official statistics or graduate surveys, data on former mobility can be 
used as an alternative. In a large dataset of over 13,000 graduates from over 20 higher 
education institutes Belfield and Morris (1999) detect that mobility from school to university is 
highly significantly related to mobility from university to first employment afterwards. 
However, general willingness to be mobile needs to be distinguished from graduates 
returning to their original home region.  
Moreover, in addition to previous mobility gender may also be a factor indicating the 
likelihood that graduates leave their university region. In a large dataset of over 380,000 UK 
graduates Faggian et al. (2007) show that migratory behavior is especially pronounced 
among female graduates irrespective of whether previous mobility is included as a control 
variable or not.  7 
 
   
Previous evidence indicates social ties (family, friends) deter mobility. Dahl and 
Sorenson (2010) show for Denmark that location decisions of scientists and engineers 
depend to a larger degree on social factors – as close proximity to friends and relatives – and 
to a lesser degree on regional wage levels.  Similarly, Hansen et al. (2003) find in their 
sample of Pittsburgh graduates that family closeness is significantly positively related to 
staying in the region when entering employment. In line with the latter two studies Cherry and 
Tsournos (2001) argue that labor mobility may be especially low in the presence of children. 
If individuals have children they aim to stay within a region in order to avoid having long 
distance to their children or forcing their children to adapt to new environments. In the case 
of Bavarian graduates Falk and Kratz (2009) find evidence that parenthood reduces mobility 
significantly for female graduates.   
Thus, we expect that socio-demographic factors of individuals i (𝐷𝑖) may affect labor 
mobility of graduates. Thereby we also account for the possibility that such socio-
demographic characteristics may be related to the employability of graduates (𝐸𝑖) as it is a 
stylized fact that idiosyncratic factors as age or gender may affect employment chances of 
individuals (e.g.; Oaxaca and Ransom, 1994).  
•  Field of study and study success 
Field of study and study success are likely to impact both graduates employability and their 
labor mobility. This may be the case for two reasons. First, mobility of graduates may be 
especially pronounced in certain fields of study. While lawyers and medical doctors need to 
rely on a strong customer base, especially when being self-employed, it is likely that 
graduates from these fields are relatively less  mobile. On the contrary it is essential for 
graduates in linguistics or social sciences to be relatively mobile as life experience in 
different countries or regions may complement the knowledge gained in their subject.  
Second, subject studies may have a significant impact on the labor market prospects 
of graduates. Based on full cohorts of university leavers in UK from 1991 to 1993, Smith et 
al. (2000) find that the field of study significantly influences the employability of graduates. 8 
 
   
Graduates in engineering and medical sciences and engineering are significantly less likely 
to be unemployed while alumni in humanities are more likely to be incapable of finding a job 
within six months after graduation. Later studies strengthened this result by Smith et al. 
(2000). In the case of the UK McGuiness finds that graduates from medical sciences have 
relatively higher wages compared to graduates from other fields while alumni from 
humanities and arts earn less. In a representative sample of Italian university graduates of 
2001 Buannano and Pozzoli (2009) find that graduates from engineering  and natural 
sciences have the highest employment rate, the shortest average time span from graduation 
to starting the first job thereafter and the highest hourly wages. Similarly, in Germany it is 
currently highlighted by both policymakers and economic scholars that the national labor 
market has a strong demand for engineers, natural scientists and computer scientists (see 
e.g. Statistisches Bundesamt, 2010; Renn et al., 2009) while there is an oversupply of social 
science graduates relative to job demand.  
Thus, in sum it is commonly asserted that alumni from technical faculties have better 
job prospects than fellow students in other subjects. Such higher employability must be taken 
into account as mobility can only be detected among those who are employed. Therefore, we 
expect that in addition to attributes of university region j (𝑅𝑖) subject studied as well as the 
study success also influence the labor mobility of graduates. In view of the above derived 
rationale we assume that study specificities of graduate i (𝑆𝑖) may have both direct impact on 
the mobility of graduates and an indirect impact on mobility by shaping the employability (𝐸𝑖). 
Consequently, we assume that the employability also has an impact on the mobility of 
graduates. 
3  Data and Empirical Approach 
3.1 Data 
Our analysis of graduate labor mobility relies on a large-scale data collection of labor market 
performance of German graduates,  namely  the German graduate survey KOAB 
(Kooperationsprojekt Absolventenstudien). The implementation of the KOAB survey is a joint 9 
 
   
research project of the International Centre for Higher Education Research (INCHER-Kassel) 
located at the University of Kassel and various higher education institutions in Germany – 
including both universities and universities of applied science ("Fachhochschulen"). INCHER-
Kassel was responsible for survey design and coordination. The universities conducted the 
survey with graduates from their institution. In doing so, a common core questionnaire was 
used, however, some optional questions were given that were not used by all institutions.  
The present study relies on data of graduates who finished their studies in 2007.  
Survey  implementation  was conducted in winter 2008/09, such that the survey was 
performed 12-24 months after graduating. In total, the survey had  a target population of 
75.000 graduates, representing 27% of all graduates in Germany in the year 2007. From the 
total target population  36.100 graduates answered  the questionnaire, either online or by 
postal service,  denoting  a response rate of 48%.  Yet, our analysis is reduced to 11085 
graduates. The main reduction stems from the use of optional questions. As  some 
universities did not ask questions on mobility within study time and whether graduates have 
children  these  cases  are excluded from the analysis  such that our analysis relies on 
information from 36 universities. We acknowledge that this reduction limits our analysis.1
                                                           
1 Further, we acknowledge that the survey does not include universities from some selected regions, 
as three German states ("Bundeslaender") conduct their own regional graduate surveys (Bavaria, 
Rheinland-Pfalz and Saxony). Yet, despite these limitations the KOAB graduate survey provides the 
largest sample of German graduates with representative samples on the institutional level. 
 On 
the contrary, one advantage of graduate surveys, apart from detailed information about study 
programs, is the comprehensive data on the employment situation including information on 
atypical occupation that is often missing in German official labour market statistics (e.g. 
selfemployed or part-time employment). Further, the data captures individual characteristics 
of graduates that allow us to analyze the model presented in section 2. In doing so, we focus 
on graduates with a regular job. Thus, we excluded graduates who are involved in teaching 
or jurisdictial traineeships as well as further studies since these graduates still qualify for 
higher degrees and are not available for the labor market, yet.  10 
 
   
Moreover, we combine this individual data of the KOAB-survey with official data of 
regional characteristics, provided by the German Federal Institute for Research on Building, 
Urban Affairs and Spatial Development (BBR, 2007). This institution provides particular data 
of regional development in economic activity, urban development and demographic 
composition of German planning regions (NUTS-2 regions). We used the data of 2007 on the 
scale of planning regions. Thus, we use regional indicators for the year of graduation as 
explanatory variables for regional labor mobility. 
3.2 Variables of interest 
An overview on all variables is given in table 1. This table comprises information of individual 
characteristics and study specificities of graduates. 
*************** 
Insert Table 1 about here 
**************** 
•  Dependent variables: Mobility and Employability 
As dependent variables we apply regional labor mobility from the location of the university to 
the place of employment. We use a binary variable indicating whether graduates left the 
university region –  based upon the concept of the German planning regions 
('Raumordnungsregionen'). Though we do not intend to explain cross-state mobility in our 
regression approach, we provide also descriptive evidence on the share of graduates who 
move to another state when starting their first occupation after graduation. Furthermore, as 
our model also captures employability as an indicator for mobility we apply a further binary 
variable indicating whether or not a graduate has been employed at all after graduation. 
If we take the first measure of mobility, planning regions, 58 % of respondents 
indicate that they left the region of their university. On the level of states, 34 % were mobile 
after graduation (see table 2). 
*************** 
Insert Table 2 about here 
**************** 11 
 
   
•  Covariates: Regional attributes 
As dependent variables we apply regional attributes of the university region including: 
•  type of regional settlement structure 
•  rate of highly skilled employees, 
•  wage level, 
The distribution of mobility by this typification is illustrated in figure 1, showing a wide range 
of mobility: 36 % mobile graduates if the university is located at a metropolis compared to 
77 % if the university is in a rural area. 
Figure 1: Regional mobility by type of settlement structure 
 
Wage level and unemployment rate are used in many studies as indicators for labor mobility. 
Low unemployment rates suggest a high demand for employees and an easy access to the 
labor market; a high local wage level might enhance the likeliness to remain in the region (for 
Germany e.g. Buch et al. 2010; Arntz 2010; Hacket 2009). Urban agglomerations have an 
outstanding importance as a labor market for academics because they offer a highly 
differentiated labor market matching the specialized skills of university graduates, apart their 
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we use the more complex typology of regional settlement structure of the BBR that combines 
size, population density and central functions.  
•  Covariates: Socio-demographic characteristics 
We include gender and parenthood as social-demographic variables with gender showing no 
significant disparity for mobility but, as assumed, a lower likeliness of mobility for 
respondents with children (48 %). Vocational training is included to account for its impact on 
employment situation rather than on the likeliness of mobility. Former experience with 
mobility is considered by two variables: a change of region between high school graduation 
and university and international mobility during the study program. 68 % of respondents were 
already mobile at the beginning of their study program. Experience with international mobility 
is indicated by 38 % of the graduates. 
•  Covariates: Study characteristics 
Further we apply measures for the studied subject, study success and the type of the higher 
education institution. We distinguish between 12 different fields of study. The distribution can 
be seen in detail in table 1. If we compare the degree of mobility simply by field of study, we 
find a range from 77 % mobile graduates in agriculture-, forestry- and nutrition science down 
to 39 % in law or 42 % in natural science, measured as mobility on the level of planning 
regions (see table 2). In the following descriptive part, only mobility on the level of the 
planning region is indicated (Figures for mobility between states can be seen in table 2). 
In order to measure study success we apply three measures: the final grade ranging 
from 1.0 to 4.0 (1.0 denoting “excellent” while 4.0 denotes “still sufficient”), length of study, 
measured in number of semesters studied and the degree a graduate received (bachelor or 
master degree). Length of study is also used as indicator of study success, as it is widely 
presumed that a short study length is honored by employers. As can be seen in table 1, 
graduates with a bachelor degree seem to be more mobile than other graduates (68 % 
bachelor, 57 % master/diploma).  13 
 
   
The type  of higher education institution distinguishes between universities and 
universities of applied science ('Fachhochschulen'),  because the German universities of 
applied science  have an image of being mainly 'regional' universities, having a local 
catchment area and providing graduates for the local labour market. The data of the KOAB 
survey does not support this image, as table 1 shows a higher mobility rate for graduates of 
universities of applied science (67 %). 
3.3 Empirical approach   
The mobility of graduates when entering the labor market can only be observed when 
graduates are employed – since labor mobility of unemployed cannot be stated. In order to 
account for potential biases resulting  from potential self-selection  mechanisms  we  follow 
Heckman (1979) and apply a two-stage selection model. In a first step, we analyze 
graduates employability as dependent on their personal characteristics, study specificities 
and regional characteristics. As our dependent variable is binary we apply probit regression 
techniques.  
Based on these regressions we calculate the inverse Mills’ ratio and use it as an 
explanatory variable for the probability of being mobile. In doing so, we correct for the bias 
resulting from the selection process into employed graduates when applying the second step 
of analysis. This second stage is used to analyze determinants of graduates’  regional 
mobility when entering employment. Within this second step of analysis we examine whether 
or not graduates leave the planning region (Raumordnungsregion) their university region is 
located in. As our mobility  indicator is also binary, we again make use of probit regressions, 
which allows us to implement the inverse Mills’ ratio as an explanatory variable. Thus, our 
estimation approach is a two-stage heckman selection model applying probit regressions in 
both stages.   14 
 
   
4  Results: Determinants of graduate labor mobility 
Following our model of graduate mobility derived in section 2.2  we first analyze the 
employability of graduate students and relate such employability to idiosyncratic 
characteristics, field of study and regional attributes of their university region. Results of the 
probit estimations of employability according to such characteristics can be seen in table 3. 
Column (1) represents the coefficients of the probit estimation while column (2) denotes the 
marginal effects. Regarding regional characteristics affecting employability we included 
settlement structure of the university and tested whether employability is significantly 
different in rural or peripheral regions – compared to the reference group of agglomeration 
and urbanized regions. Further, we included the share of highly qualified employers in the 
region, share of employers in R&D in  the  region, unemployment rate, wage level and 
regional gross value. Furthermore, the regression model provides clustered estimates for the 
36 different universities in order to account for potential biases, i.e. resulting from specificities 
of the different higher education institution.  
With respect to personal attributes we included gender, age, the information whether 
or not graduates have children and vocational training. Further, we included the degree – 
bachelor or master – the final grade, the length of study and the information whether or not a 
graduate finished at a university of applied science. Moreover, we include binary variables 
indicating the field of study as covariates. 
*************** 
Insert Table 3 about here 
**************** 
From this table it can be seen that regional factors hardly matter. Yet, graduates are 
less likely to be employed when having graduated in a metropolitan area. With respect to 
personal attributes it is noteworthy that female graduates are less likely to find a job within 
the 1-2 years after graduation. Moreover, alumni are significantly less likely to find a job 
when having children. The latter finding may be caused by less effort to find a job. However, 15 
 
   
as we excluded graduates who are on parental leave only graduates who are available for 
the job market are included. Thus, the negative effect may be caused by disadvantages of 
graduates with children on the labor market or less effort to find a job, e.g. by restricting the 
spatial area where to apply for a job. Furthermore, the degree of students matters as 
bachelors are significantly less likely to find a job. All the mentioned effects are significant on 
the 1%-level. Moreover, though not reported here, the field of study is an important indicator 
for the likelihood to be employed. While i.e. engineering students are significantly more likely 
to find a job compared to the overall sample, art and music students are less likely to find a 
job.2
In table 4 our second stage analysis of mobility across planning regions is reported. 
Thereby, the first two columns report the coefficients (column (1)) and the marginal effects 
(column (2)) of a model which only capture regional characteristics of the university region. 
Columns (3) and (4) show, respectively, the coefficients and marginal effects of an extended 
model which also includes our measures related to personal attributes, field of study and 
study success As regional explanatory for our model we include settlement structure of the 
university region, share of highly qualified and R&D employees in a region as well as wage 
level. These variables reflect the attractiveness of being employed in the region for highly 
qualified graduates. Unemployment rate and regional gross value, which are included in the 
employability models, are not included in our mobility equation as these factors can hardly 
influence mobility in the subset of graduates who did find a regular employment. With respect 
to personal characteristics we include the same  attributes that are also used in the 
employability model. Furthermore, we also included the information of being self-employed 
as well as the two mobility indicators in the analysis. Further, we again control for the field of 
study in the analysis. 
  
                                                           
2 Results for the relevance of field of study are available upon request from the authors. 16 
 
   
 
*************** 
Insert Table 4 about here 
**************** 
The results indicate that the inverse Mills ratio is significant across all models indicating that 
our assumption that employability indicators also affect mobility cannot be rejected. 
Furthermore, it is noteworthy that self-employed individuals are significantly less likely to 
leave the university region. Furthermore, though not reported here, the field of study has a 
strong impact on graduate mobility Engineering students are significantly less likely to leave 
the university region while economic and business students are the most mobile group of 
graduates. 
Regional characteristics of the university region appear to have a significant impact 
on graduate mobility. Graduates in rural and urbanized areas are significantly more mobile 
than graduates from metropolises. Moreover, graduates aresignificantly less mobile when 
they completed their studies in regions with a relatively large share of highly  qualified 
employees in the workforce. Somewhat surprising is the small, but significant and negative 
effect of R&D employment on mobility. This result suggests that graduates tend to take jobs 
in different regions when universities and public research play a strong role within their 
university region. The effect of wage levels in the university region is statistically  also 
significant, which strengthens our result that regional labor prospects influence the likelihood 
to leave the region.  
5    Discussion and Conclusion 
We draw three main interpretations from our results. First, people tend to stay in their home 
region – if they have the opportunity to do so. Good grades, good regional labor market 
prospects and a master degree lead, respectively, to a higher likelihood of staying in the 
region. Further, self-employed graduates have a significantly higher likelihood to work in their 17 
 
   
university´s region compared to the overall number of graduates. On the contrary, when 
having studied in a peripheral region, relatively bad grades and having graduated from a 
university of applied science, which is academically ranked lower than traditional universities, 
leads to a higher likelihood of leaving the region. These findings lead to our interpretation 
that most graduates tend to stay in their university region, where they have a social network. 
Yet, some graduates may have taste for mobility. Graduates who went abroad during their 
studies and graduates who moved from school to study are significantly more mobile. Thus, 
personal attributes shape mobility to a great extent. 
Second, regional factors of university regions do also  influence the mobility of 
graduates significantly. Students who did find a job subsequent to studying are less likely to 
leave when living in a metropolis and when the share of highly qualified employees in the 
region is relatively high. These findings suggest that the absorptive capacity of regions is 
crucial for regions to keep their university graduates. Furthermore, qualified people are more 
likely to stay in metropolises which might indicate that the cultural diversity and variety of 
free-time activities attracts graduates in the spirit of Florida (2003). However, this finding may 
also stem from the artifact that metropolises are highly correlated with the share of highly 
qualified employees, pointing to the possibility that regional labor markets may be the 
underlying factor explaining the attractiveness of metropolis regions (e.g. Storper and Scott, 
2009). In spite of our interpretation that graduates tend to stay in their university region, labor 
market pressure also induces  that  a substantial share of graduates leave the university 
region. In total, we find that 58% of graduates leave the university region, while 34% percent 
of graduates leave the state. This leads to our third interpretation that, indeed, labor market 
mobility of graduates is a crucial aspect for the  location planning of higher education 
institutions. Having one third of graduates leave the state when entering the labor market, it 
seems of vital importance to undertake an investigation of regional “returns to investments in 
higher education”. However, as this analysis demands an investigation of state spending in 18 
 
   
higher education in relation to all employed graduates, this analysis is also beyond the scope 
and capacity of this study. We, therefore, encourage future analysis in this direction. 
Our analysis has important implications for regional higher education policy. As our 
results indicate that mobility is influenced by both regional labor market characteristics and 
field of study it seems  to be possible to absorb the graduates that are relevant for the 
regional labor market.  Our  results indicate that locating  universities  in peripheral regions 
should be accompanied by simultaneous efforts to attract private firms and to advocate the 
local economy in order to strengthen the interaction of university and industry and, thus, 
extract economic benefits from higher education institutions. Moreover, our results indicate 
that the competition for the highly qualified already begins with the entry at universities. As 
graduates tend to stay in the region it seems beneficial to attract freshman at the first year of 
studying.  
Methodologically, the present study utilizes a two-stage model when analyzing labor 
mobility patterns. Though we acknowledge that this two-stage model and its empirical 
implementation are not new, we nevertheless recommend this approach for future analysis of 
mobility patterns. Our analysis yields that employability of students is significantly related to 
mobility and, thus, employability may moderate mobility patterns. We, therefore, argue that 
more studies should follow our direction. Moreover, the question to what extent mediation 
effects may be observed is an interesting alley for future research. 
Finally, we acknowledge that is somewhat limited. We only observe graduates from 
Germany and do not include any other countries in our sample. Moreover, it is a cross-
section of graduates from 2007. Therefore, we encourage further studies in other countries 
that shed more light on the relation of regional characteristics and labor mobility of university 
graduates.  
      19 
 
   
References 
Abramovsky, L., Harrison, R., and H. Simpson (2007): “University Research and the Location 
of Business R&D”, Economic Journal, 117(3), C114–C141 
Arntz, M. (2010): "What Attracts Human Capital? Understanding the Skill Composition of 
Interregional Job Matches in Germany", Regional Studies, 44(4), 423-441. 
Aula, P. and V. Harmaakorpi (2008): “An Innovative Milieu – A View on Regional Reputation 
Building: Case Study of the Lahti Urban Region. 
Bundesamt für Bauwesen und Raumordung (BBR ) and Statistische Ämter des Bundes und 
der Länder (2007): Indikatoren und Karten zur Raum- und Stadtentwicklung INKAR. 
Berlin 
Belfield, C. and Z. Morris (1999): “Regional Migration to and From Higher Education 
Institutions: Scale, Determinants and Outcome”, Higher Education Quarterly, 53(3), 
240-263. 
Bound, J. and H.J. Holzer (2000): “Demand Shifts, Population Adjustments, and Labor 
Market Outcomes during the 1980s”, Journal of Labor Economics, 18(1), 20-54. 
Bound, J., Groen, J., Kézdi, G. and S. Turner (2004): “Trade in university training: cross-state 
variation in the production and stock of college-educated labor”, Journal of 
Econometrics, 121(?), 143.173.  
Buch, T., Hamann, S., Niebuhr, A. (2010): "Der Wettbwerb um kluge Köpfe nimmt zu", IAB-
Kurzbericht,  16, Institut für Arbeitsmarkt-  und Berufsforschung, 
http://doku.iab.de/kurzber/2010/kb1610.pdf 
Buannano, P. and D. Pozzoli (2009): “Early Labour Market Returns to College Subject”, 
Labour, 23(4), 559-588. 
Cohen, W., Nelson, R., and J. Walsh, J. (2002): “Links and Impacts: The Influence of Public 
Research on Industrial R&D”, Management Science, 48(1):1-23. 
Cooke, P. (2002): “Regional innovation systems: general findings and some new evidence 
from biotechnology clusters”, Journal of Technology Transfer 27(1), 133-145. 
Chatterji, M. (1998): “Tertiary Education and Economic Growth”, Regional Studies, 32(4), 
349-354.  
Cherry, T.L. and P.T. Tsournos (2001): “Family Ties, Labor Mobility and Interregional Wage 
Differentials”, The Journal of Regional Analysis and Policy, 31(1): 23-33. 
Dahl, M. S. and O. Sorenson (2010): “The migration of technical workers“, Journal of Urban 
Economics, 67(1), 33–45. 
Dahl, M. S. and O. Sorenson (2007): “Home sweet home: Social capital and location choice”, 
Dimetic Working paper, available at: http://dimetic.dime-eu.org/dimetic_files/Lect-to-
Sorenson_Dahl-Sorenson.pdf  20 
 
   
Davis, J.C. and D. Patterson (2000): “ Regional Mobility of Economists”, Journal of Labor 
Research, 21(4), 641-647. 
Faggian, A. and P. McCann (2009): “Human capital, graduate migration and innovation in 
British regions”, Cambridge Journal of Economics, 33(2), 317-333. 
Faggian, A., McCann, P. and S. Sheppard (2007): “Some evidence that women are more 
mobile than men: Gender Differences in U.K. graduate migration behavior”, Journal of 
Regional Science, 47(3), 517-539. 
Faggian, A., McCann, P., & Sheppard, S. (2006). An analysis of ethnic differences in UK 
graduate migration behaviour. The Annals of Regional Science. Springer Berlin / 
Heidelberg. 
Falk,  S., & Kratz, F. (2009). "Regionale Mobilität von Hochschulabsolventen beim 
Berufseinstieg", Beiträge zur Hochschulforschung, 31(3), 52-67. 
Figueiredo O., Guimaraes, P. and D. Woodward (2002): “Home-field advantage: location 
decisions of Portuguese entrepreneurs”, Journal of Urban Economics, 52(2), 341-361 
Florida, R. (2003): “The Rise of the Creative Class”, New York, Basic Books. 
Fritsch, M. and  V. Slavtchev (2007): “Universities and innovation in space”, Industry and 
Innovation, 14(2), 201-218. 
Groen, J.A. (2004): “The effect of college location on migration of college-educated labor”, 
Journal of Econometrics, 121(1-2), 125-142. 
Hacket, A. (2009): Lohnt sich Mobilität? Einkommensperspektiven in internen und externen 
Arbeitsmärkten in den ersten Berufsjahren. VS Verlag, Wiesbaden 
Hansen, S.B., Ba, C. and L. Huggins (2003): “Explaining the Brain Drain From Older 
Industrial Cities: The Pittsburgh Region”, Economic Development Quarterly, 17(2), 132-
147. 
Hoare, A. and M. Corver (2008): “The Regional Geography of New Young Graduate Labour 
in the UK”, Regional Studies, 44(4), 477-494. 
Hoxby, C.M. (1997): “How the changing market structure of US higher education explains 
college tuition”, NBER Working Paper 6323, 1-77. 
Kaufmann, A. and F. Tödtling (2000): “Systems of Innovation in Traditional Industrial 
Regions: The Case of Styria in a Comparative Perspective”, Regional Studies, 34(1), 
29-40.  
Kodrzycki, Y.K. (2001): “Migration of Recent College Graduates: Evidence from the National 
Longitudinal Survey of Youth”, New England Economic Review, 2001(1-2), 13-34. 
Lehmer, F. und J. Ludsteck (2008):  "The Returns to Job Mobility and Inter-Regional 
Migration", IAB-Discussion Paper 6/2008. 21 
 
   
Martin-Brelot, H., Grosetti, M., Eckert, D., Gritsai, O., & Kovacs, Z. (2010). The Spatial 
Mobility of the ‘Creative Class’: A European Perspective. International Journal of Urban 
and Regional Research, published online: 21 July 2010 
Moretti, E. (2004): “Estimating the social return to higher education: evidence from 
longitudinal and repeated cross-section data, Journal of Econometrics, 121(1-2), 175-
212. 
Oaxaca, R.L. and M.R. Ransom (1994): “On discrimination and the decomposition of wage 
differentials”, Journal of Econometrics, 61(1), 5-21. 
Renn, O., Pfenning, U. and E. Jakobs (2009): “Arbeitsmarkt, Image und Attraktivität von 
Technischen und Natrwissenschaftlichen Berufen in Deutschland“, in: J. Milberg(ed.): 
Förderung des Nachwuchses in Technik und Naturwissenschaft, Berlin: Springer,117-
154. 
Rondé, P. and C. Hussler (2005): “Innovation in Regions: What Does Really Matter?”, 
Research Policy, 34(8), 1150-1172. 
Schneider, N. F., Meil, G. (ed.)(2008): "Relevance and diversity of job-related spatial mobility 
in six European countries", Opladen [u.a.]: Budrich 
Slavtchev, V. and S. Heblich (2010): “Are universities able to anchor academic startups in 
the region? Evidence from Germany”, Working Paper presented at the DRUID Summer 
conference 2010, London.  
Smith, J., McKnight, A. and R. Naylor (2000): “Graduate Employability: Policy and 
Performance in Higher Education in the UK”, The Economic Journal, 110(464), 382-
411.  
Srinivas, S and K. Viljamaa (2008): “Emergence of Economic Institutions: Analyzing the Third 
ole of Universities in Turku, Finland”, Regional Studies, 42(3), 323-341. 
Statistisches Bundesamt (2010): “Statistisches Jahrbuch 2010”, Berlin. 
Stephan, P., Sumell, A.J., Black, G.C. and J.D. Adams (2005): “Firm Placements of New 
PhDs: Implications for Knowledge Transfer”, In: Fornahl, D., Zellner, C. and D.B. 
Audretsch (eds.): The Role of Labour Mobility and Informal Networks for Knowledge 
Transfer, New York: Springer, 125-146. 
Storper, M. and A.J. Scott (2009): “Rethinking human capital, creativity and urban growth”, 
Journal of Economic Geography 9(2), 147-167. 
Venhorst, V., van Dijk, J. and L. van Wissen (2010): “Do the best graduates leave the 
peripheral areas of the Netherlands?”, Tijdschrift voor Economische en Sociale 
Geografie, 101(5), 521-537. 
   22 
 
   
Appendix  
 
Table 1: Overview on variables used from the KOAB survey 
Variable  Mean  Std.Dev.  Min  Max 
Mobility (n = 10333)         
Regional mobility from university to employment (by 
planning district)  
0.58  0.494  0  1 
State Mobility from university to employment   0.34  0.474  0  1 
         
Former mobility experience (n = 11085)         
Mobility from school to university (1=yes, 0=no)  0.68  0.468  0  1 
International mobility during study (1=yes, 0=no)  0.38  0.486  0  1 
         
Field of Study (n = 11085)         
Languages and cultural Studies   0.21  0.404  0  1 
Social science  0.10  0.298  0  1 
Law  0.02  0.143  0  1 
Economics  0.20  0.398  0  1 
Mathematics and computer science  0.10  0.298  0  1 
Natural science  0.08  0.268  0  1 
Medicine  0.08  0.274  0  1 
Agriculture, forestry, nutrition science  0.02  0.148  0  1 
Engineering  0.11  0.317  0  1 
Architecture  0.03  0.165  0  1 
Arts, music  0.02  0.126  0  1 
Other field of study  0.04  0.196  0  1 
         
Other study characteristics (n = 11085)         
Bachelor degree  0.06  0.237  0  1 
Diploma or master degree  0.94  0.240  0  1 
University of applied science (Fachhochschule)  0.11  0.317  0  1 
Final grade of university degree  1.56  0.627  1  4 
Length of study (number of semester)  10.83  3.598  0  80 
         
Demographics (n = 11085)         
Gender (1=female)  0.52  0.499  0  1 
Age (years)  27.98  3.833  20  64 
Children (1=yes, 0=no)  0.10  0.303  0  1 
Vocational training prior to study (1=yes, 0=no)  0.24  0.433  0  1 
Self-employed (1=yes, 0=no)  0.07  0.262  0  1 
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Table 2 Regional mobility by (some) covariates and by measurement level of mobility 
  Mobility to employment (mean) 
  by planning district  by state 
Covariates: Former mobility experience     
Mobile prior to study (n=6992)  0.65  0.39 
International mobile during study (n=3946)  0.63  0.55 
      Covariates: Study characteristics      
Languages and cultural studies (n=2029)  0.54  0.31 
Social science (n=994)  0.52  0.33 
Law (n=180)  0.39  0.24 
Economics (n=2118)  0.68  0.38 
Mathematics and computer science (n=1058)  0.54  0.32 
Natural science (n=768)  0.42  0.29 
Medicine (n=864)  0.65  0.35 
Agriculture, forestry, nutrition science (n=226)  0.77  0.56 
Engineering (n=1232)  0.56  0.34 
Architecture (n=287)  0.66  0.37 
Arts, music (n=158)  0.52  0.39 
Other field of study (n=419)  0.64  0.34 
Bachelor degree (n=547)  0.68  0.33 
Diploma or master degree (n=9769)  0.57  0.34 
University of applied science (Fachhochschule) 
(n=1259) 
0.67  0.41 
     
Covariates: Demographics     
Female (n=5263)  0.59  0.35 
Male (n=5070)  0.57  0.33 
With Children (n=982)  0.48  0.27 
With vocational training prior to study (n=2600)  0.58  0.32 
Self-employed (n=804)  0.45  0.26 
     
Covariates: Regional attributes     
University in metropolis (n=1658)  0.36  0.27 
University in urban agglomeration region (n=3810)  0.57  0.26 
University in urbanized region (n=4850)  0.65  0.41 
University in rural region (n=481)  0.77  0.54 
        
TOTAL (n=10333)  0.58  0.34 
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Table 3: Employability of university graduates 
 
Variables 
1  2 
(Coefficients)  (Marginal effects) 
Regional characteristics of university region 
    University in metropolis  -0.695***  -0.099*** 
 
(0.098)  (0.019) 
University in rural region 
 
0.156  0.014 
 
(0.128)  (0.010) 
University in agglomeration or urbanized region  (Reference)  (Reference) 
Share of highly qual. employers in region  0.004  0.000 
 
(0.027)  (0.003) 
Employers in R&D in region  -0.008**  -0.001** 
 
(0.004)  (0.000) 
Regional wage level of employers  0.000  0.000 
 
(0.000)  (0.000) 
Unemployment rate  -0.001  -0.000 
 
(0.008)  (0.001) 
Regional gross value  0.025***  0.002*** 
 
(0.007)  (0.001) 
Individual Characteristics 
    Gender (1=female)  -0.185***  -0.018*** 
 
(0.044)  (0.004) 
Age  0.005  0.001 
 
(0.006)  (0.001) 
Children (1=yes, 0=no)  -0.525***  -0.072*** 
 
(0.060)  (0.011) 
With vocational training prior to study (1=yes, 0=no)  0.012  0.001 
 
(0.055)  (0.005) 
Mobility from school to university  0.052  0.005 
 
(0.043)  (0.004) 
International mobility during studies  -0.025  -0.002 
 
(0.043)  (0.004) 
Study specifities 
    Degree (1=bachelor)  -0.683***  -0.108*** 
 
(0.070)  (0.016) 
Final grade of university degree  -0.076**  -0.007** 
 
(0.033)  (0.003) 
Length of study  0.004  0.000 
 
(0.006)  (0.001) 
University of applied science   0.296***  0.024*** 
 
(0.092)  (0.006) 




  Field of study controls  YES  YES 
Observations  11085 
  Cragg-Uhler R2  0.165 
  Log-likelihood  -2380.6373 




  Notes: Standard errors in given in parentheses. The asterisks denote to following significance-levels: 
*** significant at 1%, **significant at 5%, * significant at 10% 
   25 
 
   
Table 4: Regional labor mobility of university graduates 
             Models 
 
(1)  (2)  (3)  (4) 
Variables  Coeff.  Marg. Eff  Coeff.   Marg.Eff. 
Regional characteristics of university region 
      University in rural region  0.661***  0.228***  0.561***  0.198*** 
 
(0.097)  (0.028)  (0.118)  (0.036) 
University in urbanized region  0.317***  0.123***  0.250***  0.097*** 
 
(0.069)  (0.026)  (0.087)  (0.033) 
University in agglomeration region  0.243***  0.094***  0.161**  0.062** 
 
(0.060)  (0.023)  (0.078)  (0.030) 
University in metropolis   (Reference)  (Reference)  (Reference)  (Reference) 
Regional wage level of employers  -0.001***  -0.001***  -0.001***  -0.001*** 
 
(0.000)  (0.000)  (0.000)  (0.000) 
Share of highly qualified in regional 
workforce  -0.101***  -0.040***  -0.094***  -0.037*** 
 
(0.015)  (0.006)  (0.015)  (0.006) 
Share of R&D employees  0.012***  0.005***  0.010***  0.004*** 
 
(0.002)  (0.001)  (0.002)  (0.001) 
Individual characteristics and study specificities 
Female 
   
0.061**  0.024** 
     
(0.031)  (0.012) 
Children 
   
-0.133**  -0.052** 
     
(0.058)  (0.023) 
Self-employed 
   
-0.258***  -0.102*** 
     
(0.050)  (0.020) 
Degree (1=bachelor)r 
   
0.313***  0.117*** 
     
(0.089)  (0.031) 
Length of study 
   
-0.015***  -0.006*** 
     
(0.004)  (0.002) 
Final grade of university degree 
   
0.062***  0.024*** 
     
(0.023)  (0.009) 
University of applied sciences 
   
-0.002  -0.001 
     
(0.050)  (0.020) 
Mobility from school to university 
   
0.545***  0.213*** 
     
(0.028)  (0.011) 
International mobility during studies 
   
0.191***  0.074*** 
     
(0.028)  (0.011) 
Inverse Mill’s Ratio  -0.557***  -0.217***  -0.831***  -0.324*** 
 
(0.189)  (0.074)  (0.333)  (0.130)* 








  Field of Study Controls  YES  YES  YES  YES 
Observations  10333 
 
10333 
  Cragg-Uhler R2  0.108 
 
0.174 
  Log likelihhood  -6602.2593 
 
-6315.5611 








  Notes: Standard errors in given in parentheses. The asterisks denote to following significance-                      
levels: *** significant at 1%, **significant at 5%, * significant at 10% 